A s the worldwide demand for faster Internet connections continues unabated, regulatory agencies are pushing hard for a logical avenue to provide them -radio spectrum. Call it the "digital dividend," as the EU has deemed its new broadband-dedicated spectrum, or the long-awaited "third leg" of competitive connection, as US-based observers have done -wireless broadband networks are expected to deliver great advances in ubiquitous connection and speed very quickly. In the US, for example, major wireless carriers will be rolling out commercial 4G Long Term Evolution (LTE) wireless networks by 2011. In addition, carriers providing hybrid satellite/terrestrial broadband networks are rapidly building out their facilities.
The US Federal Communications Commission (FCC) has explained its rationale for increasing the amount of spectrum available for broadband in its National Broadband Plan (www. broadband.gov/plan/). Two contiguous chapters detail the importance of wireless broadband in particular. Chapter 4 explores the overall competitive landscape for broadband in the US, and chapter 5 details the strategy for deploying more broadband via newly opened spectrum. US policymakers hope to free up roughly 500 megahertz (MHz) for broadband use in the plan.
"Spectrum is vital to ensuring the economical deployment of broadband, increasing competition, and expanding capacity," says Julius Knapp, chief of the FCC's Office of Engineering Technology. "So, much of what we're doing in chapter 5 is focused on providing more spectrum for wireless broadband."
The necessity for deploying the new wireless-based networks could be increasingly critical as customers desert first-generation broadband technologies in larger numbers. In the second quarter of 2010, for example, AT&T, one of the largest US-based ISPs, reported that 347,000 customers left the company's DSL service.
FCC, Carriers, Recognize Competitive Crunch
Consumer advocates have long referred to the last-mile network architecture in the US as a duopoly of cable television and telephone companies. These advocates have also called for more open last-mile access for other providers, but the cost of entry for wireline facilities has proved prohibitive. The FCC, in the broadband plan, recognizes that the current state of last-mile competition might be endangered as cable's DOCSIS 3.0 technology outstrips large swaths of the phone companies' DSL capabilities.
"Given that approximately 96 percent of the population has at most two wireline providers, there are reasons to be concerned about wireline broadband competition in the US," the FCC says in chapter 4 of the plan. "Whether sufficient competition exists is unclear, and, even if such competition presently exists, it is surely fragile." Within a few years, the FCC strategists estimate that approximately 15 percent of the US customer base will have two fairly competitive choices for download speeds of up to 50 Mbps -cable companies using DOC-SIS 3.0 technology and phone companies offering fiber-to-the-premises (FTTP)-based networks. However, the agency also estimates that "providers offering fiber-to-the-node (FTTN) and then DSL from the node to the premises, while potentially much faster than traditional DSL, might not be able to match the peak speeds offered by FTTP and DOCSIS 3.0. Thus, in areas that include 75 percent of the population, consumers will likely have only one service provider (cable companies with DOCSIS 3.0-enabled infrastructure) that can offer very high peak download speeds."
After explaining the technical dynamics demonstrating the threat to true competition, then, the planners recommend that "the federal government, including the FCC, the National Telecommunications and Information Administration (NTIA), and Congress, should make more spectrum available for existing and new wireless broadband providers in order to foster additional wireless-wireline competition at higher speed tiers."
The necessity of employing wireless in areas where the wireline infrastructure is proving itself inadequate has also become clear to US-based carriers. Joan Marsh, vice president of federal regulatory issues for AT&T, says the company has
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Noting that it "gives with one hand and takes with the other" the Center for Democracy & Technology issued a statement on the recent joint open Internet proposal by Google and Verizon. Acknowledging that the plan offers important proposals, CDT said that it also "puts wireless Internet service into a regulatory no-go zone and offers only toothless protection" against additional services. The report and commentary are available at www.cdt.org/blogs/ andrew-mcdiarmid/why-google-verizon -proposal-falls-short.
Leaders of major government, industry, and civil organizations gathered in Geneva recently to discuss how to harness the power of high-speed networks to create a globally connected society. In the midJuly meeting, the Broadband Commission for Digital Development focused on the question of how to accelerate broadband network deployment worldwide to improve service delivery across social and business sectors. Led by representatives from the United Nations Educational, Scientific, and Cultural Organization (UNESCO) and the ITU-T, the commission will deliver its outcomes report to UN Secretary General Ban Ki-moon on 19 September in New York.
More information is available at www.broadbandcommission.org.
An ICT project funded by the European Union has developed and tested software to coordinate disaster response and communications. WorkPad offers links among organizational databases using peer-topeer technology, improving response times and helping responders avoid effort duplications. It offers a single dispatch point for receiving and forwarding information to various emergency teams from both governmental and nongovernmental organizations.
continued on p. 9 already noticed customers opting for laptop cards instead of wireline connections, and expects that, as AT&T's 4G LTE network goes live in 2011, deciding whether to go with wireline or wireless "is going to become more interesting for a lot of people."
Europe Readies the "Digital Dividend"
European-based observers say that the market dynamic is slightly different than the likely US drive to provide wireless competition for wireline architecture. "End users want to have connectivity everywhere, and fiber isn't enough to answer their needs," says Esteban Monturus, a Barcelonabased analyst for wireless analysis firm Maravedis-BWA. "It's true that most of the traffic is being generated within customer premises and offices, but they want the ability to look at email or the Internet when they are on the move. Right now, LTE and fiber are not competing. They are very complementary."
However, European regulators are addressing the issue of how best to deploy wireless for ubiquitous connectivity across the continent by freeing an additional 1,000 MHz for broadband, with much emphasis on spectrum from 790 to 862 MHz; this block, freed up for broadband by the switch from analog to digital television, has been deemed the "digital dividend" in the EU.
To best exploit the newly available spectrum throughout the EU, the European Commission (EC) has undertaken a comprehensive spectrum policy agenda as part of its overall telecommunications reform movement. EC vice president for the Digital Agenda, Neelie Kroes, announced on 23 June that spectrum policies will enable the wider effort by "ensuring that spectrum resources are better managed and are available where most needed -for example, for delivering ubiquitous broadband connectivity at reasonable cost. The stronger emphasis on technology and service neutrality in spectrum use will also make it easier for new technologies and services to be introduced."
Kroes's spokesman Jonathan Todd also said the reform package gave increased significance to the need to coordinate spectrum policy at the EU level, culminating in the European Parliament and Council adopting the radio spectrum policy program, expected after the traditional European summer holiday.
"This proposal will set out the strategic direction of spectrum policy in Europe," Todd says. "Once adopted by the European Parliament and the Council of Ministers, this program will frame actions both at the EU level and in member states and provide increased certainty for spectrum users.
"Europe is actually quite far advanced," Todd says. "Last year, the EU's regulatory framework was updated to legally oblige the removal of unnecessary restrictions to spectrum use, making it easier to introduce new technologies. Today, several bands are already available for wireless broadband technologies. Having said that, work still needs to be done in a substantial part of Europe to ensure that these various frequencies are actually assigned to operators and put to use."
Technical Issues Affect Deployment
Robert Syputa, a Seattle-based Maravedis-BWA analyst, says the expected "third leg" never materialized in the US at the frequencies allotted to WiMAX due to the higher costs of building out those networks, especially in the rural markets most in need of providers.
"If you look at a typical deployment in rural areas, the 2500-MHz frequency requires a base station every few miles at least, and penetration into buildings is more difficult," Syputa says. "The economics of mov-
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ing it into rural areas doesn't make sense. At low frequencies, that equation tends to shift, where you need one quarter or less the number of base stations to reach that same population, or where government is providing subsidies or other things. But even there, there's a problem. You fi rst have to have a fi ber or broadband connection to rural areas before you can set up a wireless network, and the same equation applies to other geographies, such as emerging economies."
The FCC has taken steps in a recent report on mobile wireless competition to explain the advantages of both low-and high-frequency spectrum, while conceding the perceived greater value of the lower frequencies (see http://hraunfoss.fcc.gov/edocs _public/attachmatch/FCC-10-81A1. pdf). In the 2008 spectrum auctions, for example, the agency said that spectrum in the 700-MHz band, on which AT&T and Verizon will launch their LTE networks, was more than twice as expensive as spectrum in the 1900-2100-MHz band.
However, the agency also took steps to champion properties of the higher frequencies.
"Conversely, higher-frequency spectrum may be particularly effective for providing signifi cant capacity … within a smaller geographic area," the report states. "In certain situations, higher-frequency bands can achieve greater improvements in capacity. For instance, capacity enhancement technologies such as MIMO [multipleinput, multiple output] may perform better at higher frequencies. In addition, while spectral effi ciency is the same for all spectrum bands when using a given technology (and bandwidth), there currently is signifi cantly more spectrum above 1 GHz that is potentially available for use. Further, in many parts of these higher bands, spectrum is licensed in larger contiguous blocks, which can enable operators to deploy wider channels and simplify device design." Regulators concede additional efforts will be needed to encourage multiband architectures domestically and harmonize spectrum availability from nation to nation, but they're also optimistic that technological advances will mitigate difficulties manufacturers might face in building technology for the widest possible markets.
"In an ideal world, you would harmonize the use of spectrum internationally, but every part of the world has existing deployments, so sometimes you have to adapt a bit and come as close as you can to matching international spectrum allocations," the FCC's Knapp says. "What we're hearing from the wireless industry is that modest differences in spectrum bands are not insurmountable obstacles. One of the beauties of today's technology is that we have the ability to have three, four, and sometimes more transmitters in a single device, which provides much more fl exibility than older technology."
Broadband's organizational infrastructure could also change as last-mile wireless networks become more widespread, Syputa says.
In the US, Syputa sees a distinct possibility that carriers with national footprints such as AT&T and Verizon might contract out lastmile infrastructure to local partners, especially as new hybrid satelliteterrestrial broadband providers such as Open Range enter the fray. "If they can partner for the broadband aspect of it with a local partner, that removes a lot of their costs," he says. "From the seat-ofthe-pants perspective, that's starting to make good sense. From a market data perspective, we'd have to have some hard numbers to see if our suspicions really ring true, but for the most part, everything we see is lining up in the right direction." Greg Goth is a freelance technology writer based in Connecticut.
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A paper on the project is available at www.dis.uniroma1.it/~deleoni/ documenti/ISCRAM2010.pdf.
China has announced plans to create a government-controlled search engine to better control the Internet and possibly dethrone the privately owned Baidu.com, which has dominated the country's search engine market in the wake of Google's recent retreat. The Search Engine New Media International Communications Co. will be jointly developed by the state-owned China Mobile and the state-run Xinhua news agency.
More information is available at w w w.businessweek.com/idg/2010 -08-12/china-mobile-and-xinhua-to -build-search-engine.html.
A recent Pew Research Center study found that broadband growth in US homes is slowing due to saturation and high prices. However, access to 3G Internet has exploded on mobile devices as businesses increasingly make free Wi-Fi available to customers. The study, which surveyed 2,252 adults, found only a 5 percent growth in broadband Internet use over the past year, for a total of 66 percent, marking the slowest growth rate since 2004.
More information is available at http://pewresearch.org/pubs/1694/ broadband-adoption-slows-dramatically -except-african-americans-little-interest -among-non-users.
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